organic compounds o86 Mohamed et al. C 21 H 21 BrClNO 4 Acta Cryst. (2013). E69, o85-o86 supplementary materials sup-1 Acta Cryst. (2013). E69, o85-o86 supplementary materials Acta Cryst. (2013). E69, o85-o86 [doi:10.1107/S1600536812050222] 9 -(3-Bromo-5-chloro-2-hydroxyphenyl)-10-(2-hydroxyethyl)-1,2,3,4,5,6,7,8,9,10-decahydroacridine-1,8-dione 
In the title compound, C 21 H 21 BrClNO 4 , the dihydropyridine ring adopts a flattened boat conformation. The 3-bromo-5chloro-2-hydroxyphenyl ring forms a dihedral angles of 84.44 (7) with the dihydropyridine mean plane. The molecular conformation is stabilized by an intramolecular O-HÁ Á ÁO hydrogen bond, with an S(8) ring motif. In the crystal, O-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds link the molecules, forming a three-dimensional network.
Related literature
For the synthesis and bioactivity of acridines, see, for example: Karolak-Wojciechowska et al. (1996) . For related structures, see: Abdelhamid et al. (2011a,b) ; Mohamed et al. (2012) ; Guo et al. (2004) ; Sughanya & Sureshbabu (2012) ; Yogavel et al. (2005) . For ring puckering parameters, see: Cremer & Pople (1975) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ). Data collection: CrystalClear-SM Expert (Rigaku, 2012) ; cell refinement: CrystalClear-SM Expert; data reduction: CrystalClear-SM Expert Expert; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009). In the title compound (I), (Fig. 1 ), the dihydropyridine ring (N1/C1/C2/C7/C8/C13) is almost planar with a maximum deviation of 0.160 (2) Å for C1. The C14-C19 phenyl ring forms a dihedral angle of 84.44 (7)° with the dihydropyridine mean plane. In the 1,2,3,4,5,6,7,8,9,10-decahydroacridine ring system, the puckering parameters (Cremer & Pople, 1975) for the A(C2-C7), B(N1/C1/C2/C7/C8/C13) and C(C8-C13) rings are Q T = 0.4695 (18) Å, θ = 121.6 (2) °, φ = 341.3 (2)° (for A); Q T = 0.2607 (16) Å, θ = 77.7 (4) °, φ = 167.6 (4) ° (for B) and Q T = 0.4511 (19) Å, θ = 126.1 (2) °, φ = 351.9 (3) ° (for C), respectively. The cyclohexenone rings A and C adopt sofa conformations, whereas the central ring B adopts flattened boat conformation. In (I), the bond lengths and angles are within normal ranges and and comparable with those in related similar compounds (Sughanya & Sureshbabu, 2012; Yogavel et al., 2005; Guo et al., 2004) . The ethanol group is not coplanar with the attached 1,4-dihydropyridine ring, with a N1-C20-C21-O4 torsion angle of -174.31 (14)°.
Experimental
The molecular conformation is stabilized by an intramolecular O-H···O hydrogen bond (Table 1) , which forms a pseudo-eight-membered ring with graph set S(8) (Bernstein et al., 1995) .
In the crystal, molecules are linked by O-H···O and C-H···O hydrogen bonds, forming three dimensional network Table 1 ).
A mixture of 112 mg (0.001 mol) cyclohexane-1,3-dione, 236 mg (0.001 mol) 3-bromo-5-chloro-2-hydroxybenzaldehyde and 61 mg (0.001 mol) 2-aminoethanol in 50 ml ethanol was refluxed at 350 K and monitored by TLC till completion after 2 h. A mass solid precipitate was deposited on cooling, filtered and dried under vacuum then washed with cold ethanol and dried again.. The raw product was recrystallized from dimethyl formamide then triturated with ether to afford a good yield (73%) of high quality yellow plats (m.p. 483 K) that were suitable for X-ray difraction.
Refinement
All H-atoms were placed in calculated positions with O-H = 0.84 Å, and C-H = 0.95 for aromatic, 0.99 for methylene and 1.00 Å for methine C-H = 0.97 Å for methylene U iso (H) = 1.2 U eq (C). They were refined using a riding model approximation with U iso (H) = 1.5U eq (O) for hydroxyl and U iso (H) = 1.2 U eq (C) for the other H atoms. 
Computing details
Data collection: CrystalClear-SM Expert (Rigaku, 2012) ; cell refinement: CrystalClear-SM Expert (Rigaku, 2012) ; data reduction: CrystalClear-SM Expert Expert (Rigaku, 2012) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009 ).
Figure 1
The title compound (I) with the atom numbering scheme. Displacement ellipsoids for non-H atoms are drawn at the 50% probability level. Weighted R-factors wR and all goodnesses of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The observed criterion of F 2 > σ(F 2 ) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Br1 1.02039 (2) 1.02608 (1) 0.0222 (7) 0.0506 (9) 0.0163 (6) −0.0094 (6) 0.0056 (5) −0.0090 (6) N1 0.0129 (6) 0.0163 (7) 0.0084 (6) 0.0000 (5) 0.0021 (5) −0.0004 (5) C1 0.0106 (7) 0.0136 (7) 0.0096 (7) 0.0000 (5) 0.0016 (5) −0.0002 (6) C2 0.0101 (7) 0.0114 (7) 0.0123 (7) −0.0003 (5) 0.0011 (5) −0.0008 (6) C3 0.0107 (7) 0.0114 (7) 0.0150 (7) −0.0021 (5) 0.0020 (5) −0.0024 (6) C4 0.0164 (7) 0.0155 (8) 0.0192 (8) 0.0035 (6) 0.0045 (6) 0.0019 (7) C5 0.0138 (7) 0.0182 (8) 0.0168 (8) 0.0026 (6) 0.0005 (6) 0.0028 (6) C6 0.0154 (7) 0.0158 (8) 0.0142 (7) 0.0012 (6) 0.0020 (6) 0.0026 (6) C7 0.0106 (7) 0.0116 (7) 0.0137 (7) −0.0021 (5) 0.0013 (5) −0.0012 (6) C8 0.0108 (7) 0.0117 (7) 0.0116 (7) −0.0006 (5) 0.0020 (5) −0.0017 (6) C9 0.0126 (7) 0.0134 (7) 0.0136 (7) −0.0010 (6) 0.0009 (6) −0.0012 (6) C10 0.0130 (7) 0.0288 (9) 0.0183 (8) 0.0048 (7) 0.0017 (6) 0.0013 (7) C11 0.0134 (7) 0.0293 (9) 0.0182 (8) −0.0011 (7) 0.0027 (6) −0.0009 (7) C12 0.0116 (7) 0.0262 (9) 0.0127 (7) −0.0004 (6) 0.0047 (6) −0.0018 (7) C13 0.0110 (7) 0.0120 (7) 0.0132 (7) −0.0010 (5) 0.0011 (6) −0.0020 (6) C14 0.0085 (6) 0.0134 (7) 0.0115 (7) 0.0013 (5) 0.0005 (5) 0.0018 (6) C15 0.0105 (7) 0.0166 (8) 0.0110 (7) 0.0027 (6) 0.0012 (5) −0.0001 (6) C16 0.0114 (7) 0.0170 (7) 0.0126 (7) 0.0031 (6) 0.0038 (6) 0.0059 (6) C17 0.0109 (7) 0.0141 (7) 0.0176 (8) 0.0011 (6) 0.0015 (6) 0.0025 (6) C18 0.0138 (7) 0.0155 (7) 0.0142 (7) 0.0012 (6) 0.0015 (6) −0.0029 (6) C19 0.0114 (7) 0.0168 (8) 0.0114 (7) 0.0007 (6) 0.0029 (6) 0.0008 (6) C20 0.0149 (7) 0.0271 (9) 0.0083 (7) 0.0013 (6) 0.0018 (6) 0.0002 (6) C21 0.0209 (9) 0.0358 (11) 0.0163 (8) −0.0070 (7) 0.0044 (7) −0.0073 (8) (2) C17-C18 1.385 (2) O4-C21 1.408 (2) C18-C19 1.385 (2) O1-H1A 0.8400 C20-C21 1.529 (3) O4-H4 0.8400 C1-H1 1.0000 N1-C20 1.481 (2) C4-H4A 0.9900 N1-C7 1.384 (2) C4-H4B 0.9900 N1-C13 1.406 (2) C5-H5A 0.9900 C1-C14 1.532 (2) C5-H5B 0.9900 C1-C2 1.510 (2) C6-H6A 0.9900 C1-C8 1.506 (2) C6-H6B 0.9900 C2-C3 1.443 (2) C10-H10A 0.9900 C2-C7 1.371 (2) C10-H10B 0.9900 C3-C4 1.500 (2) C11-H11A 0.9900 C4-C5 1.524 (2) C11-H11B 0.9900 C5-C6 1.524 (2) C12-H12A 0.9900 C6-C7 1.501 (2) C12-H12B 0.9900 C8-C13 1.351 (2) C17-H17 0.9500 C8-C9 1.470 (2) C19-H19 0.9500 C9-C10 1.503 (2) C20-H20A 0.9900 C10-C11 1.510 (3) C20-H20B 0.9900 C11-C12 1.530 (2) C21-H21A 0.9900 C12-C13 1.513 (2) C21-H21B 0.9900
